In this paper, we use the Riemann-Liouville fractional integrals to generate some new integral inequalities involving concave functions. We also establish some other results using positive functions. Other fractional results using Qi inequalities are also presented.
Introduction
It is well known that the integral inequalities involving functions of real variables play a fundamental role in the theory of differential equations [2, 3, 8, 9] ). Moreover, the fractional type inequalities are of great importance. We refer the reader to [1, 4, 5] for some applications. In this paper we are concerned with some fractional integral inequalities using positive functions. We also use some concave functions to generate other fractional results. Also, we give some sufficient conditions to study other inequalities of Qi type [7] .
Definition 2.3:
The Riemann-Liouville fractional integral operator of order
where Γ(α) :
For the convenience of establishing the results, we give the semigroup property:
which implies the commutative property
For more details, one can consult [6] .
Main Results
Theorem 3.1 Let f and g be two positive continuous functions on [0, ∞[.
Proof: Let us consider the quantities:
Using Young inequality [8] , we can write
Multiplying both sides of (5) by
, then integrating the result with respect to τ from 0 to t, we obtain
Therefore,
Theorem 3.1 is thus proved.
Our second result is the following theorem. 
.
(8)
Proof: Since f and g are two concave functions, then for all τ ∈ [0, t], we can write
and
This implies that
With simple calculations, we obtain (4). The following result has some relationship with the paper [7] .
Then the inequality
is valid.
Proof: Let us take t > 0. From
Multiplying both sides of (15) by (t − τ ) δ−1 and integrating the result over [0, x] with x ≤ t, we obtain
Hence for all 0 ≤ x ≤ t, we have
Now, we define the function
It's clear that F (0) = 0 and
We have G(0) = 0 and
We set G (x) = f α (x)H(x), where
From the conditions of Theorem 3.3 and the inequality (15), we get
(20) Thanks to (13), we deduce that H(x) ≥ 0, which implies that G (x) ≥ 0. Now, since G(0) = 0, we deduce that G(x) ≥ 0, x ∈ [0, t]. Finally F (x) ≥ 0. And since F (0) = 0, then F (x) ≥ 0. Hence, we can write
In particular, for x = t, we get the desired inequality (14).
